Quantitative measures of mutagenicity and mutability based on mutant yield data.
We described how mutant yield data (mutants per cell treated) can be used both to compare the mutagenicity of different mutagens, and to characterize the mutability of different cell types. Yield curves reveal the net effect of the lethal and genetic actions of mutagens on cells. Normally, yields are the quantities measured in assays for mutagenesis, and rectilinear plots of such data baldly reveal the amount of experimental error and the extent of actual mutant induction above the background level. Plots of yield versus lethal hits can be used to quantify the relative mutagenic efficiency (RME) of agents whose physical exposure doses otherwise would be incommensurable, as well as the relative mutability (Rmt) of different strains to the same mutagen. Plots of yield versus log dose provide an unambiguous way of assessing the relative mutational sensitivities (Rms) and mutational resolutions (Rmr) of different strains against a given mutagen. Such analysis is important for evaluation of the relative merits of excision-proficient and excision-deficient strains of the same organism as mutagen-testing systems. The mathematical approach outlined here is applied, by way of example, to measurements of UV and 4-NQO induced mutagenesis in both repair-deficient and repair-proficient haploid strains of the yeast Saccharomyces cerevisiae.